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Descnpfion 



fO0O1] 1 he preset Invention concerns a wireless digital transmission system for loudsps^kersv 
|0&32|Wireiess loudspeaker systems are known in which an analog audio signal & converted info a frequency modulation 
signal mis frequency moduMon Signal be^ng transmitted over the alternating ourrent supply iines of a domestic network 
The signal received -by ih^ domestic net^r^ is th^n reconverted Into an audio signal after extraction of trie modulated 
frequency signal. 

[$003] Such an arrangement is divulged by U S patent 4 820 570, This patent envis ages, in addition, the use of a 
compression device to per m ft compression of the analog signals delivered by a compact disc reader, the wide dynamic 
range of which requires a very wide bandwidth to permit transmission in frequency modulation. The wide band arid 
significant deviations pose numerous problems which are resolved in this document by the use of a compressor circuit to 
reduce the total dynamic range of the audio signal This document allows us to be aware of a first difficulty, which is the 
'limitation- of stereophonic systems in particular using tr equeney modulation and functioning with ana iog systems such as 
variable frequency oscillators. 

{0004] When we wish to move: from simple $tereophonic : quality to stereophonic quality of the digital CD type,, the quantity 
or" information to. be transmitted is ^ such that : we are very qu^ly iitnsted in ^equency modulation by oandwidth. 
|O0O5] Finally* this type of system shown by U.S, patents 329 570 is acceptable for uses for pnvate purposes on the 
domestic network of a- personai residence but is difficult to install in an apartment buiiding and even more so in a 
community or commercial devolopment. in fact, music diffused on the supply network will: be captured atthe same time 
by ait the :ldudspeaKer^'in$ta^ and connected to the network. This poses a problem of regulation of copyright and it is 
thus desirable to provide a device which permits avoidance of a generated diffusion. 

|003$| Finaiiy; such a device requires, to have two stereophonic channel, provision of a first carrier frequency for the 
first channel and a second earner frequency for the second channel. Those frequencies: must be selected- according to 
very precise conditions, wttieh also limits the bandwidth possibllitses. 

|0OO?I A .first .goal of the Invention Is to propose a wireless system with digital transmission for loudspeakers which 
permits diffusion of stereophonic signals of digital compact disc que% and/or remote eontroL 

^ODOdj This fir$t goal m attained by the fact that the wireless system with digital transmission lor loudspeakers comprises: 

means for compressing the file representing 
the- audio digM signal of the "Compact disc' 1 
■ type, a transmission device comprising means, 
for transforming: this compressed signal: into a . 
Serial signas circuiting m packets 90 ing to a 
pftase-quadf&ture modulator circuit; and 
means for transmit&ng the signals leaving the 
phase-quadrate© modulator circuit to the do- 
mestic eiecirlcat supply network; 

a reception: device comprising means for com 
neoting to this domestic network and extracting 
f rom the oiectilcal; supply- signal using at phase- 
quadrature demodulator, the packets of infor- 
mation conveying the audio digital signal,, 
transformation means for the packets of Won 
mat ion in order to transform them Into a paral- 
ieiised: d<g??al signal 1 sent So a decompression 
circuit; 

means for transforming the decompressed dig- 
itai signals into an analogue signai intended to 
supply a loudspeaker aher suitable amplifica- 
tion. 

|OG0§] A second goal is to permit the transmission of severs! :musicel slgnais intended for different loudspeakers, 
[0010] T his goal is attained by the fact that the means of serialisation comprise means of inserting a destination address 
into the serialised ssgnal packets, and in that the reception means comp?ise means for com the address shown in 
the received packet with the address specific to the reception device to which the loudspeaker is connected. 
10011} According to another particularity, the serialization device comprises means of multiplexing several frames of 
digital files representing a different audio signaMd different addresses. 

|001 2] Another goal of the invention is to propose a system assuring that copyright cannot fee Infringed. 

|0(J1 3] This; third goaf is attained by the fact that the transmission circuits ecmphse an encryption circuit and the 

connected reception device comprises a decryption circuit using a seorel key stored In the memory of the deserialization 

circuit. 



$0143; According to another particularity, Ihs/lnfermatiDn from the digits $gttfcili§ ssirWatsd acsordfog to a protqco* 
comprising s first part constjtutmg pmioool Inform ationy a second part constituting the address of the recipients a tJitfd part 
mnsKtufing the digita? signal or me; multiplexed digital signals* and a fourth part, conststuifrsg encj-Df-protocol information 
[001 §] AcWdiog to another partlcu^rity, the protocol comprises a Mh part constituting control information for the 
loudspeakers, 

[0G16]' According to another p&r&cuianty; part constjtutln§ai feast one encryption key. 

[0017] According to another particularity, the system comprises means for lno^ding opniroi commands permitting 
individual ad)iistm;ent of each loudspeaker; in the serial signal circuiting by packet 

10010] According to another particularity, the system includes means for converting an analog signal into a digttaJ signal, 
arranged upstream of tha compression means ?or ihe file representing the audio signal, when the audio signal to be 
fcransm&ed is of the analog type. 

PS10| Other characiersstjcs and advantages of the present invention wtfi appear more dearly upon reading the 
description below w?th reference to the attached diagrams, in which 

Figure 1 represents a schemata view of the electronic circuit permitting implementation of the invention; 
Figure 2 represents a schematic vtewdf sn audiovisual system of the ''jukebox' 3 type In which the device of the 
invention can be used. 

[00 28} The invention will now be described in connection with Figure 1 , In which the reference (1 3} designates the two 
conductors of a domestic network for the supplying of electrical energy to a building or premises designed to receive me 
public or a community such as for exampie a bar, a large store, a spelts facility, etc, Connected to this electrics,? supply 
network is a transmission device (1G) comprising the primary winding of a first transformer {108) which drivers by % 
secondary winding through a diode rectifier circuit a supply signal to a suppiy circuit ( 1 00} vvhlch extracts,, from the 
alternating current signal of the -recSfiad sector, the: signals necessary for the supply of the various circuits of the device. 
In parallel to the primary of ihls first transformer {108) is connected a second transformer {1; 09)< the secondary winding of 
which is supplied through a transistor by a phase-quadrature modulator circuit (101). This circuit (101} is supplied with 
voltage by the circuit. (100) and race ives from; a microcontroller { 102} flows of packets (P 1 t P2) .of data representing digital 
information .serialised according to a protoooi ^P) represented beiow. This protocol (P) comprises: a first part. (IP) 
constituting protocol information, a' second part. (AO) constituting the address of the recipient or addresses of each, 
redolent a possible third part constituting control Information for the/loudspeakers, a possible fourth part (CE.) 
constituting an encryption key or several keys, each for one address, a flflh part (SNA) constituting the digital signal or the 
multiplexed digital' signals f each signal being associated with one of the addresses of the recipient and itna^y a sixth part 
(EFP) constituting, end^protoool information, 

[0021 J The sgnalg am phase- quadrature modulated by the circuit -(101) oh a carrier, .situated between -260 and 300 kHz., 
and are superposed on the/alternating signal of the sector by the/intermediary, of the transformer (109). The; digital audio 
signals coming from the audio source, after compression, represent a digital flow of 1 28 kilobits per second and are 
treated by the microcontroller (1 02) to be sent in successive packets according to the protocol {IP} specified above, 
|O022| '; The program of the microcontroller (1 02) can be arranged to carry ou* the multiplexing Of several audio sources, 
permitting for example the sending of a place of classical music to a ftrsf loudspeaker while at the same time a piece of 
jazz mu&lo is sent to a second loudspeaker, each having a specific address and its own decryption key. 
|0023] In this case, the device {10} addresses one or several frames to a user Identified by a. card or unit {11} connected 
to the loudspeaker,. The transmission device (10) and the reception device or devices (11} are connected to each other 
only through the electneal conduotors. of the domestic, electrical ■supply network, 

|0824j Finally, when commands sent by a remote controi unit (12) are received, transmitting for example a wave signal 
directed af a sensor {1020), the 'Operating program of the microcontroller (102) pewits the inciu^ionof the commands 
thus generated by this unit (12) >n the package, so as to constitute the control information of the loudspeaker, This controi 
formation permb Individual adjustment of each loudspeaker by adjusting the right chsnne^ the left channel c / the : bass; f 
the high notes, the. volume, etc, 

[00251: When one wtshes to protect the audio information carried on the domestic network, so as lb permit coslection of 
royalties and prevent the same piece of music from bmrg listened to by people who have hot paid font, one can add to 
the device an encryption circuit (103) placed; between the compression circuit (1 04} and me microcc ntjoller (102), in the 
■ case where the source of the musical signals is not of the digital typa an analog to digital inverter (1 06} is added to the 
device> receiving at its input; the output signals : of art analog/amplifier (107} r which receives the anaiog audio signals:, 
[0026} The receiving device .{i.'t) : is; constituted as previously: by a §m\ transformer (1 18} permitting by means of a rectifier 
circuit the supplying of a supply circuit (110) designed to generate the supply signals; necessary to the operation of the 
various circuits of the receiving device {11). A second transformer (1 1 9 j /connected ■ lo the primary of the firsts by means of 
a decoupling capacitor, supplies a phase-quadrature demodulator ( 111} ; which provides at its seriai output the protocol 
signals and the protocol packets to a microcontroller (112) which transforms these serial .signals into pa rajjei signals 
directed to a decryption circuit ( 1 1 3), the output of which is connected to a decompression: circuit: (1 14), The output; of the 
decom prasslon/circylt: (1 14} is itself connected to an analog digital conversion circuit (11 5} f the output of which is 
designed: to supply a loudspeaker {HP}. The circuits for compression and decompression by an amplifier (IIS) apply an 
■algorithm of the f^PEG level 3 type, and the encryption (103) and decryption (113) circuits apply an algorithm of the. 
WMPP (Muiti Media Protection; Protocol) type. 

|0027j The microcontrolier memory :{1 12): of the unit (11) is loaded with the identification address which allows 
comparison of its address to the address received in the packet to identify wtiether the digital audio information is 
intended for It er for another loudspeaker. Likewise, the microcontroller memory is loaded at the time of initialization or 
during manufacture with a decryption key, Loading atJnitiatization wth the decryption key can be done by means of the : 
fourth zone of the protocol 



p}02£j The anaiog^gKai converter circysis {ADG or DAC) for compression of encryption and amplification of the 
transmission device (10) can bs raslizM, for example, by a .digital signal proctor .CGmm^afi^ % Motorola .uftdOFlhe . 
reference 563XX and commonly called DSP (pigHal Signal Processor). 

|0029] likewise, the csrcusts for dec^ptfen v decompression and digita^analog conversion of the receiving device (11 ) can 
be realized in a digital sigml processor commercialized by Motored under the reference 563>£X and commonly called 
DSP (Digital Signal Processor), 

I0&30] One can thus, by means of such a device, permit the ^h^tialliatio-n mul^p^e loudspeakers in different premises 
provided they are -supplied by the same phase of the network to which the transmission device (10) wtfJ be connected. 
This: transmission device (1G) must on one hand be connected to an audio : signal source, 'Which .may &e for example the 
digital output of a compact disc reader or the digits; output: of a jukebox hard disk such as that described in Figure 2 and 
corresponding to the patent request PGT PR 95 01 333 published under number WO 98/ 12 256< and on the other hand jo 
conductors of the electrical supply network of the building or prem ises. The jukebox in Figure 2 is constituted by a central 
unit (1), a microprocessor which is a system compatible with a high performance Pp. Upon implementation the choice 
was made of a system of the Intel DX/2 type which has storage means and the feiiowing characteristics: 

compatibility mih Vesa socal bus 
processor cache memory: 258 KB 
high-performance sehai and pamM ports 
SVGA microprocessor graphic adapter 
seif-suppiied static BAM 

[0031] My other centrai unit having equivalent or superior performance may be used m the invention, 
$0321 This centra* unit controls and manages a sou Fid centre [circuit {5} r a telecommunications control circuit (4} > an 
input control circuit (3). a mass memory control circuit: (2); and a visualization means control circuit (8). The visualization 
means are composed principally of a higforesotution low-radlatson noninterlaced SVGA 14-inoh (35;56 an) M-scresih 
video monitor (62); Si is this monitor which is used for the reprcfduciicn of images (for example, album: covers of musical 
selections}, : graphics or video dips , 

[0033? Mass storage means {21} using high speed and high capacity SCSI hard dssKs are a ssociated with the storage 
means already present in the microprocessor device These means servo for the storage of digitized and compressed 
audiovisual information. 

^00341 A high-speed 28/3 fcbps: telecommunications modem adapter (41 } is integrated to authorize liaison with an 
audiovisual inform by a central server, 

[0035] For the reproduction of the sound information of the musicai selections, the system comprises idudspeakens £54) 
■receding the ; amplifier-tuner signet {53} connected to an electronic circuit (5) of the muslesi synthesizer type designed to 
support alarge number of input .sources while providing an output presenting CD-type quality such as, for example, the 
;L Sound Blaster" SBP32AWE microprocessor niiiti-medsa audio adapter from Creative- Labs Inc., on whlchtwo memory 
buffers (58, 5 7 )a re added for the purpose specified above. 

{003-63 ' Likewise, the Visualization means control circuit also comprises two buffers (66, 67) for the purpose specif sed 
above, 

£00373. A. therm ally regulated ventilated 240~watt supply pro vie es energy to the system. This supply is protected against 
surges and nnging. 

[8038] The audiovisual reproduction system managesy through lis input control circuit (3) a 1 4-inch (35,56 cm) 
'InteiifTouch^ touch screen (33} from Bo Touch Systems inc., which includes a glass panel using "advanced surface wave 
technology" along with an AT bus controller. When affixed to the video monitor (62} or a television screen (61) 5 this touch 
screen permits diverse selection Information used by the customers, as weii es management commend and eontroi 
Information used by the manager or ovvoer of the system, it is aiso used for maintenance purposes in combination With an 
•genial; keyboard' (34) whidi cm. be rfeiked to the system, which has for this purpose a keyhoerd connection, centred by 
a lock {32): : through the interface circuit: (3): 

10039] The input circuit (3) also interfaces with the remote control system (31) constituted for example: 

by an infrared remote control from Mind Path Technologies inc. , a transmitter having 1 5 command keys for the 
microprocessor system andB command keys for the project Ion device; 
by an infrared receiver with serial adapter from Mind Path Technologies Inc. 



[0040] A royalty payment device (3o) ; from National Rejectors inc. is also linked to the input interface circuit (3). It is also 
possible to use any other device which permits receipt of any means of payment by coins, bills c tokens, magnetic chip 
cards or a combination of means of payment, 

|0041 j To hold the system, a steei frame or rack with customizable exterior fittings is also provided. 
i§042] in addition to tnese elements, a wfreiess microphone {55) is linked to the sound controller (5), which transforms 
the latter into a powBrluhs^tem for announcements: and information directed to the; public or possibly a Karaoke machine. 
Likewise, a system of wireless toudspea^ers can be used by the system, 

[0043] the remote control assembly (31} ailows the manager, for exempt from behind the bar, to access and control 
various commands such as:: 

the microphone on-off command 
the loudspeaker mute command 
the volume control command 

the cancel command lor the musical selection being played 



[0044} Two buffers (SO, 57) are associated with the so^nd aontfD^ef ciicust (5) to penrtsi storage, sacEraH&maMY* of 
information corresponding to a quarter of a second, of sound, Likewise, two buyers {86, 67) are associated with the video 
controller ctroist (8), oaoh capab^^ alternately of storing a tenth of a second of images, Finally, arte buffer each (48, 36, 
25) is associated with the communication controller :(4) > i.ntput interface (3). and storage (2) circuits respectively , 
[0045] The dig&z.ed and compressed audiovisual data is stored m the storage means (21). 

This information ss tensmitted by the Intanrjediary of ths central unit(1) on the card {105} to which are added the 
elements corresponding to the .circuit (10), the encryption c:royjt{103) be^ng Erectly connected to the buffer .circuits (55, 
57) in the case whore the information is already compressed, elite by a f If st connector {1021}, avoiding the encryption 
circuit (103) If the information is already encry pted or does not need to be ; or by a second connector (1 031 ). using the 
encryption, circuit; (.103), if the Informatfon must be encrypted. In the esse where the iniorrnatlon is not compressed, the 
buffers (56, 57) mil ba connected to a third connector (1 041 ) so as to use the compression circuit. 
|0047] Thus, by connecting the transformer output (1 OS) to the sector, it is possible by connecting the reception circuits 
(11) to different places in the sector to supply different loudspeakers remotely. in addition to tne loudspeakers normally 
provided in the jukebox system (54). This wis; permit diffusion of good^ualfty sound in different premises: while assuring 
the manager the pessibiisty of relating volume according to the premies or the placement of the loudspeakers. 
|oM8] in the case where the invention is used on another device such m a compact disc reader, radio for reception of 
specialized channels, etc., it is possible to equip the device with one of the payment means described above for the 
jukebox application, which as for the jukebox permits operation of the reception device only after the fee is paid and for 
the duration prescribed for the fee. This duration Is- determined by a dock associated with the reception device. 

Claims 



1 , Wireless digiM transmission system for loudspeak- 
ers comprising; 

means for '.compressing the file representing 
the audio dig* tat signal of the "Compact disc" 
type, & tran&nr&akHl device comprising means 
for transforming this compressed signal into a 
serial signal osculating In packets going to a 
phase-quadrat ure moduietor circuit and 
moan& for transmitting the signal leaving th a 
phase-quadrature modulator circa ft to the do- 
mestic electrical supply network; 

a meeption device comprising moans for con- 
necting to this domestic netwohcand exf racing 
from the e&ctnc&i supply signal, using a phase- 
quadrature demodulator, the packets of Infor- 
mation corweyihg ihe audio digital signal, 
transformation mesne for the packets of tnfon- 
mation \r\ order to transform: them into a para^ 
lefisedl dsgits! signal sent to a decompression 
circuit; 

means for transforming the decompressed dig- 
ital signaJs;.in.tc> an analogue signsUntendedio 
supply a loudspeaker after suitable amplifica- 
tion. 

2. Wiroless digiiatiransmjssian system for loudspeak- 
ers according to 01 aim 1 . cteacter&ed in thatlhe 
serialisation means: comprise means far inserting a 
dostmaiion address into the packets of serial ised 
signals; 

and lis thst the recaption means comprise moans 
for comparing the address shown In the; received 
packet with the address specific to the reception de- 
vice to which the loudspeaker is connected. 



3. Wireless 'digital trans mission system for teudspsak- 
enj according to CJaim 1 or 2 } characterised; in that 
the serialisation device comprises means for rnuUh 
piexing several frames of digital fifes representing 
a different audio signal to different addresses. 

4. Wireless diglt&l transmission system for loudspeak- 
ers according to Gieim 1 , characterised in tfcarS ihe 
transmission circuits comprise an encryption circuit 
and the connected reception device comprises a 
decryption circuit using, a : secret Key stored in the 
memory of the deserialisation circuit. 

5. Digital transmission system: for . loudspeaker &e~ 
cording to Claim i to 4 r c&srasten^ $n that the 
information from the digital signal Is serialised ac- 
cording to a protocol comprising a first part (IF) con- 
stituting protocol information, a second part (AD) 

: constituting the address of the recipient, a third part 
(SNA) constituting the digital signal or the multi- 
plexed digital signals, and a fourth part (IFF) con- 
stituting and^o^protocot Information. 

6. Digital transmission system' for loudspeakers ac- 
cording to Claim 6, characterised In that the pro- 
tocol comprises a fifth part (tC) constituting control 
Information for the loudspeaker. 

7\ Digitaf transmission system for loudspeakers ac- 
cording to Claim 5, £ha?&£tar1s£«s In that the pro- 
tocol comprises a sixth part (CE) constituting at 
least one encryption key, 



8, Digital transmission system for loudspeakers ac- 
cording to Claim 1 to ?,, cham&immed m t&Bi it 
comprises means for inclsidfeg £ontr0 commands 
p^rmin[ngind^vidua!a4iJstmenlDf each louttepsak- 
or, in the- serial signal ctolating by paokm. 

0, Digil&i transrnission system for loudspeakers ac- 
cording to Claim 1 to?, sharscterfsed In thai it in- 
cliicfes nfieans for convorftngan an^ogiieslgnatin' 
to. a digital ssgnal arranged upstream of the com- 
pression means for the Us representing ihe audio 
signatvmen the audio signal to be transmitted Is of 
the .analogue typo. 
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